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A COMPARISON OF SIMPLE-CONDITIONAL, CONDITIONAL-ONLY AND
COMBINED-BLOCKING PROCEDURES IN TEACHING INDIVIDUALS
WITH AUTISM CONDITIONAL DISCRIMINATIONS

Elizabeth J. Holmes

Many behavioural intervention programmes use the simple-conditional method,
involving first simple and then conditional discriminations, to teach conditional
discriminations, such as receptive labelling, to individuals with autism. Other methods
utilised with such individuals include the conditional-only method, involving only
conditional discriminations. These methods have been compared in the past (Grow,
Carr, Kodak, Jostad, & Kisamore, 2011). Results show that more errors are associated
with the simple-conditional method and more reliable, efficient results with the
conditional-only method in comparison. Combined-blocking procedures have also been
shown to be effective in teaching conditional discrimination (Saunders & Spradlin, 1989,
1990, 1993).
This study compared the effectiveness of all three methods in teaching receptive
labelling to individuals with ASD. Two adults and one child with ASD participated.
Two participants mastered all discriminations in all conditions. One participant mastered
all discriminations in two conditions. The simple-conditional method required the most
number of training sessions to reach mastery for two participants, and the combinedblocking required the most sessions for the third participant. Errors were calculated as a
percentage of the total number of trials and the conditional- only method was associated
with the highest percentage of errors for all three participants.
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Chapter I

INTRODUCTION AND REVIEW OF LITERATURE

Conditional discriminations are important in the development of language, and
are often taught to children with autism through early and intensive behavioural
intervention (EIBI) programmes (Grow, Carr, Kodak, Jostad, & Kisamore, 2011).
Conditional discriminations are second order discriminations in which a response to a
stimulus is only reinforced in the presence of another (conditional) stimulus (Saunders &
Spradlin, 1989). A sample stimulus is usually presented first and followed by a selection
of comparison stimuli. Skills such as arbitrary matching and receptive labelling require
conditional discrimination. Research shows that children with autism have difficulty
learning conditional discriminations through traditional methods such as trial and error
but effective procedures have been developed to teach conditional discrimination
(Saunders & Spradlin, 1989, 1990, 1993). According to Smeets and Striefel (1994),
techniques should be (a) conceptually sound in that they reduce the chances of incidental
learning, (g) highly effective and demonstrable across stimuli and populations, and (c)
efficient in that learning by the participant should be fast, and the procedure should be
easy to implement by the teacher. Three methods that were developed to teach
conditional discrimination are what have become known as the simple-conditional
method, the conditional-only method, and the combined-blocking method. As yet, no
study has compared all three methods in the teaching of conditional discriminations.
1
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The simple-conditional method has been criticised, for example, in terms of the error
patterns associated with it (Green, 2001 ), but each method has been successful to a
certain extent in teaching individuals with learning difficulties to discriminate stimuli.
Fundamentally, all three methods utilise the discrete trial (Lovaas, 2003) to teach
conditional discriminations.

Simple-Conditional Method
The teaching tool, used in EIBI programmes is the discrete trial (Lovaas, 2003).
The discrete trial has been used successfully to teach many skills (Eikeseth & Hayward,
2009; Grow et al. 20 l l ). It is made· up of a stimulus which appears first, a response
which comes second, and a consequence which comes third. Its components correspond
to the operant conditioning model of learning. In this model, antecedents occasion
behaviour that is then followed by a consequence. For example, a telephone ringing
occasions the owner to answer it, which is followed by chatting to the person on the
other end of the phone line. The consequence determines whether or not the behaviour
occurs following the same antecedent in the future . In the telephone example, speaking
to the caller after answering the phone increases the likelihood of responding in the same
way the next time it rings. If there was never anyone on the other end of the phone, the
likelihood of the owner answering it when it rings would reduce. The antecedent in the
operant conditioning model corresponds directly to the stimulus in the discrete trial.
When teaching receptive labelling for example, the stimulus could be the teacher saying
the words "touch car." The behaviour follows the antecedent and this corresponds to the
response performed by the individual. In this example, the learner would respond by
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touching the toy car in front of him. The consequence follows this. In this example, it
could be that the learner receives access to a favourite toy, or preferred food or social
praise. The consequence to a correct response, otherwise known as the reinforcing
stimulus, should be delivered immediately or as close to the response as possible to
increase the chances of the individual learning to respond to the same stimulus in the
future (Lovaas, 2003).
If the learner does not yet know how to respond to a stimulus, for example, if the
learner does not know to touch the car when the teacher says "touch car," prompts are
delivered within the discrete trial. Prompts are defined as supplementary stimuli that
occur as close to or at the same time as the stimulus and are therefore tools with which to
occasion the response in the individual (Cooper, Heron, & Heward, 1987). In the
receptive labelling example, the teacher may physically guide the learner to touch the car
at the same time as saying "touch car." Prompts can be divided into three main
categories; physical guidance ( e.g., guiding the learner physically through the response),
verbal instructions (these can be vocal or non-vocal such as "say car" or presenting the
written word "car"), and modelling (the demonstration of what to do by the teacher such
as touching the car themselves). The latter has been shown to be an effective prompt
providing the individual has the ability to imitate (Cooper et al., 1987).
Lovaas (2003) described and recommended the simple-conditional procedure
which is used in many EIBI programmes to teach conditional discriminations.
Discrimination of stimuli such as receptive labelling, begins with repeated discrete trials,
meaning the teacher repetitively requires the learner to, for example, touch the car in
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response to hearing the word "car." The car is moved into different positions on the
table to prevent positional bias. Prompts may be necessary to start with and responses
are reinforced with, for example, social praise or access to a preferred toy. As these
trials are repetitions of the same sample stimulus (car), they are termed 'mass trials'
(Lovaas, 2003). The teacher says "car" (the sample stimulus or antecedent) and a car is
the only comparison stimulus available, meaning there is no other stimulus available to
touch. When the learner begins to respond independently, meaning that prompts are not
necessary, a second stimulus is introduced in the same way as the first. For example, a
ball is placed on the table on its own and the teacher repeatedly says "ball" as the ball is
moved around the table, and uses appropriate prompts until the leaner can touch the ball
independently when the teacher says "ball." In the next step, both the car and the ball
are placed on the table at the same time. This is the point at which the learner is
presented with two stimuli that he or she has been reinforced in the past for touching in
response to a vocal stimulus. At this point, the teacher would say "car" and require the
learner to touch the car and ignore the ball. Once the learner is able to respond
independently and correctly, the teacher moves onto the next step in which they say
"ball" and requires the learner to touch the ball and ignore the car. In the next step, the
teacher switches between saying "car" and "ball." The teacher only switches from car to
ball once the learner has given one or two independent correct responses to car. The
same level of responding is required for ball before switching back to car. These
switches continue, and the stimuli is moved around on the table so that they do not
always appear in the same position, until the leaner can correctly touch either stimulus in
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response to hearing its label, independent of prompts, in a random fashion (e.g. , without
following a pattern). Lovaas called this stage random rotation. Subsequent
discriminations are taught in a similar way, beginning with repeated discrete trials in
which the stimulus that the teacher labels is the only one available to the learner,
followed by discrimination training in which the aim is that the learner can eventually
switch responses correctly upon hearing labels in a random fashion. Figure 1
demonstrates this process in nine steps. Multiple trials may occur within each step.
Lovaas (2003) described common problems associated with learning via the
simple-conditional procedure. He identified win-shift errors, in which the learner makes
an error because they change their response on Trial 2 for example, following a correct
response in Trial l. If the teacher always uses a predictable pattern of teaching, for
example if they always conduct one trial of the car, then one trial of the ball, then car,
then ball, in the receptive labelling programme, the leaner can sometimes learn to switch
to the ball after they have touched the car regardless of what the teacher says, in trials
that do not following an alternating pattern. Lovaas identified a second type of error
called win-stay errors, in which the leaner repeats the same response as the last trial that
received reinforcement, regardless of what the teacher is saying. For example, if the
teacher has asked the learner to touch the car repeatedly, (in mass trials), and reinforced
these responses, the learner may find it difficult to switch their response to ball when the
teacher says "ball" and therefore may continue to touch the car instead. This error could
occur with repeated trials in Step 5 of Figure 1 as a result of preceding steps. Lovaas
recommended random rotation as a method of preventing this. Green (200 l)
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recommended to not use mass trials at all to prevent these types of errors. Grow et al.
(2011) found that the simple-conditional procedure was associated with more of these
types of errors than the conditional-only procedure. Lovaas also identified lose-shift
errors in which the learner changes their response following an error, regardless of what
the teacher says. In this case the learner's responses appear to be controlled by whether
or not they received reinforcement in the previous discrete trial, rather than by the
stimulus presented by the teacher. Lovaas recommended interspersing previously
mastered skills between trials of the target stimulus as a potential solution to this
problem. Again Green and Grow et al. highlighted that these errors are due to
procedural components of the simple-conditional method.
Eikeseth and Hayward (2009) used the simple-conditional procedure to
determine whether two individuals with autism learned to discriminate between sounds
of musical instruments more rapidly than the spoken names of the instruments. This
study was designed to compare discrimination of musical instruments when the sound of
the instrument was used as the discriminative stimulus versus the spoken label, meaning
the experimenters assessed how long it took the participants to learn to strike the drum
(e.g., to ' sound ' the instrument) upon hearing the drum being played, versus the word
"drum" being said. A pre-test was conducted to ensure that the participants were indeed
unable to discriminate these instruments upon hearing the sound or the name. The
simple-conditional method was then introduced to teach the participant to sound the
instrument (whether that be to bang the drum, or strike the triangle, or clap the cymbals
together) when they heard either the instrument being played by the experimenter (out of
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sight so that this was not a straight forward imitation task), or when they heard the name
of the instrument said by the experimenter, in two separate conditions. The speed of
acquisition of these skills was compared across the two conditions.
Pre-test data demonstrated that there were no significant differences between
responding to the spoken word or the sounding of the instrument prior to training.
Results of the post-test showed that both participants learned to respond to the
instrument sound faster than the instrument name. Eikeseth and Hayward (2009) noted
that because the response was to play the instrument (e.g., to bang the drum), in the
condition where the instrument was played out of sight by the experimenter (the
stimulus), the participant performed identity matching as the sound of the instrument
they played was identical to the stimulus. If the participant did not learn to play the
instrument in response to hearing the instrument name, they were taught to do so by the
experimenter saying the name of the instrument at the same time as playing it (out of
sight). The sound of the instrument was gradually faded until the participant was only
responding to the name of the instrument. Results showed that conditional
discriminations were taught successfully via the implementation of the simpleconditional procedure.
DeAlcantra Gil, De Oliveira, and Mcllvane (2011) investigated whether typically
developing, pre-verbal children of 16-21 months could learn to match stimuli on the
basis of physical identity via procedures used to teach conditional discrimination within
stimulus equivalence research with older individuals. One girl and two boys ages 16,
17, and 21 months participated in the study. Initially simple discrimination was taught,
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in which the child was asked to choose between two toy pigs with different patterned
cloth that lit up and gave visual feedback when manipulated. This was a simple
discrimination because the response was not conditional on a sample stimulus being
presented first, as in matching for example, or receptive labelling. Whichever pig the
child chose on the first trial was designated the target stimulus (S+) and therefore the
correct response for the rest of the trials in that session. On subsequent trials they were
asked what they wanted, but only allowed access to what they touched if they chose S+.
The mastery criterion was at least four successive correct selections of the S+.
Discrimination reversals were also taught for S-. In these trials, the pig determined S- in
the previous session was now S+ and S+ from the previous session was S-. The children
were trained on two simple discriminations and two reversals with two different pairs of
stimuli. If mastery criterion was achieved, identity matching to sample (a conditional
discrimination) was initiated and consisted of two phases. The child was presented with
the sample stimulus and allowed to play with it for a few seconds. Then two comparison
stimuli were presented. A correct response was defined as the child touching the pig that
was identical to the sample stimulus and if the correct selection was made, the child had
access to both the sample and the correct comparison for a period of time. If an
incorrect selection was made, both the sample and the comparison stimuli were removed
and placed out of view. In Phase 1, there was a requirement of four consecutive correct
trials before a switch in the sample stimulus. In Phase 2, the sample was alternated
randomly across a 6-trial block of discrete trials, meaning there was not a criterion in
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place for switching between the sample stimuli. Six consecutive correct trials in a row
constituted the mastery criteria.
The results showed that all three children learned the simple discriminations, the
reversals and the conditional discriminations, in this order. Few errors were made
throughout the whole procedure but the errors that did occur were not analysed. Due to
the design of the study, it is not possible to ascertain whether the children would have
been able to learn via the conditional discrimination training without the simple
discrimination training first. This study also utilised blocks of trials with significant
results and suggests further research into a comparison of this blocking procedure with
the simple-conditional and the conditional-only methods.

Conditional-Only Method and Error Analysis
Green (2001) outlined some guidelines for teaching conditional discriminations.
Some included:
l. A different sample should appear each trial but comparison stimuli should
always appear in every trial. This supports the hypothesis that the simpleconditional method described in Grow et al. (2011) could occasion errors.
2. At least three comparisons should appear in each trial and the number of
comparisons should equal the number of samples being trained in each
sitting.
3. Each sample should be presented the same number of times but in no more
than two consecutive trials.

4. The position of the correct comparison stimulus should be randomised but
never appear in the same position in more than two consecutive trials.
Green (2001) proposed that deviation from Guidelines 1-4 could create faulty
stimulus control, in which something other than the sample stimulus is controlling
responding.
5.

The learner should make an observing response to the stimuli. Sample
stimulus naming was used for example by Saunders and Spradlin (1989,
1990, 1993) when teaching conditional discriminations.

6. Use errorless teaching methods such as most to least prompting as opposed to
trial and error. In effect, Green (2001) recommended the conditional-only
procedure. Whilst these guidelines serve as the basis of Grow et al. (2011 ),
some of them are disputed by some of the evidence in previous research into
blocked-trial procedures.

Comparison of Methodology
A study by Gutierrez et al. (2009) was the first to compare the rate of learning
receptive conditional discriminations using two commonly used techniques to children
with a diagnosis of ASD, the simple-conditional procedure and the conditional-only
procedure. Three young children participated, who ranged from being non-verbal to
being able to use a few words to communicate. Using an adapted alternating treatments
design, each participant was exposed to both techniques and teaching sessions were
counterbalanced. Unknown labels (identified by a pre-treatment assessment) were
randomly assigned to each procedure. A variable ratio schedule of reinforcement (VR3)
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was used throughout. Two labels were taught using each procedure for each participant.
The simple-conditional procedure began with trials with only one comparison stimulus,
in other words an array of one, followed by trials with a distractor present. The
conditional-only procedure consisted of trials with two comparison stimuli. Each
training set consisted of two labels. A comparison of the number of trials to mastery
across each condition was conducted. Maintenance probes were conducted 1 month
after the completion of the conditional discrimination training, using the same
procedures but without consequences for each response.
The results showed that overall, the simple-conditional method required more
trials to mastery overall but the authors stated that this is best interpreted as a result of
adding an additional procedural step and not a slower acquisition rate, meaning that
there were more trials to complete in the simple-conditional condition so the number of
trials to mastery would be more than the conditional-only condition. The individual
results were somewhat mixed. For some sets of labels, two participants required more
trials to mastery when the conditional-only procedure was used in comparison to the
simple-conditional procedure but this was not true for all sets. For one participant, the
addition of extra trials in the simple-conditional procedure did not enhance performance
when compared to the conditional-only method and so these trials can be viewed as an
unnecessary step. All participants in this study appeared to learn relatively quickly and
the authors recommended further research into these techniques to see how they
generalise across individuals and skills. This study also did not assess techniques that
use more than one comparison stimulus in the conditional-only procedure. Gutierrez et
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al. (2009) initiated important and interesting research into whether practitioners are
indeed using the most efficient techniques to teach conditional discriminations to
children with learning difficulties.
Grow et al. (2011) furthered Gutierrez et al.' s (2009) research by comparing two
methods for teaching conditional discriminations and analysed error patterns. The
authors compared simple-conditional and conditional-only procedures to teach
conditional discrimination of receptive labels to three children with autism spectrum
disorder (ASD). In the simple-conditional procedure, nine steps were identified based
on procedures described by Lovaas (2003), as depicted in Figure 1 (see Appendix B).
The conditional-only procedure only utilised Step 9 of this method. In the conditionalonly procedure, two distracters were used within the array. In addition, error patterns
were analysed. Training sets were equated across each condition. A paired stimulus
preference assessment was used prior to the experimental conditions and a brief
multiple-stimulus without replacement preference assessments were conducted prior to
each session. Using an adapted alternating treatments design, the number of sessions
each participant took to achieve mastery was compared in addition to error patterns.
Maintenance probes were conducted three weeks after the study under baseline
conditions. Results showed that overall, training sets using the conditional-only
procedure required fewer training sessions on average than the simple-conditional
procedure. However, these results were not consistent across all training sets and all
participants. The simple-conditional procedure was associated with more error patterns,
suggesting this method could foster some faulty stimulus control in the form of win-stay
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responses (Green, 2001; Lovaas, 2003). This supports Gutierrez et al. (2009) to some
extent in suggesting that the steps involved in the simple-conditional procedure may not
be necessary to teach conditional discriminations. Grow et al. (2011) recommended
further research into the comparison of simple-conditional and conditional-only
methods. The authors hypothesised that it may be possible to take the advantages of the
simple-conditional method but avoid faulty control. In addition, further research is
recommended into the comparison of these methods with a blocked trial method. One of
the limitations of this study is that a least-to-most prompting procedure was utilised and
most-to-least prompting may have prevented such error patterns.

Combined-Blocking Method
Saunders and Spradlin (1989) stated that conditional discriminations were
usually studied using two-choice arbitrary matching skills and in the context of learning,
memory and perception, for example, matching two symbols together that do not have
identical physical features or a known relation (e.g.,

n and ~).

They also stated that the

variables that affect acquisition are rarely examined explicitly. They hypothesised that
participants with learning difficulties, who had extensive histories of failure to acquire
such arbitrary matching, could be taught the pre-requisite component skills of
conditional discrimination, being a discrimination between the samples and
discrimination between the comparison stimuli. They hypothesised that separate training
of these components would in fact hasten acquisition, and so their research attempted to
compare the contribution of these components to acquisition of the conditional
discrimination.
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In Saunders and Spradlin ( 1989), baseline data did not produce a trend of correct

responses to arbitrary matching (conditional discrimination) for two participants with
learning difficulties. In baseline sample stimuli and position of the comparison, stimuli
were presented in a quasi-random fashion. Following the appearance of the sample
stimuli, the participant was required to press a button in the centre of the screen and this
produced the two comparison stimuli. The participant then had to press the button below
the correct comparison. If they did so, they received reinforcement in the form of a
penny and a 1 s computer generated jingle. If they pressed the button under the incorrect
comparison stimulus, the computer would produce a 1 s buzzer. A 2 s ITI followed both
the jingle and the buzzer. RH was a 25-year-old with an IQ of 66. RZ was a 34-year-old
with an IQ of 57. Both demonstrated identity matching and had some functional speech.
One 32-trial session was conducted daily in the experimental phases of the study.
In Experiment 1, the participants were taught an observing response to the

samples. For the first sample (Al), the participant had to press the button with 3 sin
between each press (DRL 3); for the second sample (A2), they had to press the button 8
times (FR 8). When responding was stable for two sample stimuli, conditional
discriminations were taught using the trial and error procedures used in baseline. The
results showed that both students discriminated the sample stimuli (by responding in the
required way when they appeared on the screen, e.g., DRL 3 or FR 8) but failed to
discriminate the comparisons (i.e., failed to touch the correct comparison in the arbitrary
matching task), showing that sample discrimination alone was not sufficient to teach the
conditional discrimination.
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Experiment 2a was designed to examine whether training the participants to
discriminate between the comparison stimuli would result in conditional discrimination.
The sample was not presented. Instead, the two comparison stimuli appeared and one
comparison stimulus was designated the correct response by the experimenter for each
session, meaning they had to consistently push the button that corresponded to the
correct comparison stimulus across discrete trials for the whole session. When
responding was equal to or above 94% in two consecutive sessions, a review of sample
discrimination (as taught in Experiment l) was conducted, each time with 100%
accuracy. The two were then put together, using baseline procedures, but responding
each time was at chance levels. Therefore, acquisition of sample and comparison
discrimination was not sufficient to teach arbitrary matching.
The observing response to the sample was maintained in Experiment 2b and
trials were presented in blocks (mass trials) of the same sample stimulus. Gradually
decreasing block sizes were used (e.g., 32, then 16 and so on) as long as the participant
responded correctly. One switch per session between sample stimuli was introduced
once the block size reduced to 16, and the number of switches increased as the block
sizes decreased. Any failures resulted in a reversal to the previous step. Both
participants achieved mastery criteria with RH requiring a response cost contingency
once the random step had been introduced.
Saunders and Spradlin (1989) argued that in trial and error procedures,
reinforcement can be obtained even in the absence of control by the sample stimulus,
meaning that the learner can guess the correct response and be reinforced when actually
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they are not performing a conditional discrimination, potentially causing position bias.
Control of responding can be transferred to the sample stimulus using a blocked trial
procedure and the observing response to the sample facilitates this transfer. They argued
that this study supports research into findings that too few or too many reversals of
blocks or trials can have an adverse effect, although this range is far from being
determined in this experiment.
Experiment 3 attempted to assess whether arbitrary matching was under the
control of sample stimuli or if sample specific behaviour (the observing response) was
maintaining the correct comparison selections. Using two tests; conditional
discrimination without the observing response and the reverse of the sample and
comparison stimuli (e.g., Al was now Bl and Bl was now Al) to test for symmetry,
results showed that both participants maintained discrimination with the removal of the
observing response. The accurate results within the symmetry test showed that it was
unlikely that any element of the differential observing response to the stimuli was
controlling comparison selection.
Saunders and Spradlin (1989) concluded from these results that sample and
comparison discrimination training are not the only pre-requisites for conditional
discrimination and that the component skills are, therefore, discrimination of sample
stimuli, discrimination of comparison stimuli and control by the sample stimulus over
comparison selection. It was the blocked trial procedure that taught the latter of these
three components. They acknowledged that prior skills may have contributed to the
results such as identity matching but it is clear that there are different skills involved in
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arbitrary matching. It is not clear whether the response cost contingency was
responsible for learning the discrimination in Experiment 2b for RH however.
Anecdotally, both participants were exposed to l O sets of stimuli after the study using
trial and error procedures and both responded at chance levels. Further research is
needed to determine whether the participants would eventually learn by trial and error
procedures. This study presents a potential method for teaching conditional
discriminations when traditional trial and error procedures fail.

In a follow up to this study, Saunders and Spradlin (1990) investigated whether
the amount of training required for acquisition of conditional discriminations using an
arbitrary matching skill, decreased over successive discriminations. In this study, they
investigated whether adults with learning difficulties could reach the point of
generalisation of arbitrary matching skills following teaching using the blocked
procedure. This study was a systematic replication of the 1989 study in that training
components were delivered in the same order but vocal naming was used as the
differential sample response, as opposed to button pressing. A third goal was to
investigate the role of the differential sample response by presenting the blocked trial
fust for one of the participants.
A 37-year-old female, CS, and a 32-year-old male, KR, were exposed to a trial
and error procedure during baseline, in which the terminal task was presented without
differential reinforcement. Both participants had a history of failure to learn conditional
discriminations via trial and error procedures and blocked trial procedures had
previously resulted in chance level responding. KR required pre-training to exhibit
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button pressing (the response required when the comparison stimuli appeared) using an
identity matching task. During baseline, a sample stimulus appeared on the screen and a
button press resulted in the appearance of two comparison stimuli. All stimuli
presentation was quasi-random as no sample stimulus appeared more than three times in
a row and no comparison stimuli appeared in the same position more than three times in
a row. Pressing the correct comparison button produced contingent reinforcement in the
form of a jingle and a penny. KR required a correction procedure following incorrect
responses which involved the correct stimuli selection remaining on the screen. The
subsequent correct selection produced an inter-trial interval but no jingle, meaning
prompted trials were not reinforced. Sessions were conducted two or three times per
week and each session consisted of 32 trials.
In Phase 1 of the experiment, CS was exposed to the following training
components: a) sample naming training, b) baseline training with sample naming, c)
comparison discrimination training, and e) blocked-trial procedure with sample naming.
In sample naming training, the experimenter named the sample the first time it appeared
and reinforced CS for vocal imitation of this auditory stimulus. An incorrect response
resulted in repetition by the experimenter but no reinforcement for correct imitation.
Mastery was responding that was greater than or equal to 97%. During baseline training
with sample naming, the conditions were identical to the baseline except that sample
naming was maintained and the participant was prevented from touching the sample
button to produce the comparison stimuli, until they had named the sample. If naming
fell below 90% correct, then sample naming training was reinstated and baseline training

19
with sample stimuli put on hold. During comparison discrimination training, two
comparison stimuli were presented simultaneously. One of the stimuli was correct for
the entire session. The participant had to repeatedly press the button corresponding to
this stimulus. This was reversed when accurate responding reached 94% across two
consecutive sessions. The blocked trial procedure replicated Saunders and Spradlin
( 1989) with the addition of sample naming. Within the blocked trial procedure, reversals
were gradually increased and block sizes decreased until identical to trial and error.
Symmetry tests were administered to each participant following mastery of a conditional
discrimination, meaning the sample and comparison stimuli were reversed.
For CS, the results showed responding at chance level in baseline. Sample
naming was acquired in three sessions. Sample naming needed retraining in the
subsequent conditional discrimination training sessions but following this, responding
increased to 100% accuracy. CS required similar training to learn the second conditional
discrimination. However, the next four conditional discriminations were acquired under
baseline conditions. For KR, following baseline, the blocked trial procedure was
presented first and if mastery did not occur within 35 sessions, then sample naming was
trained. Following this, the blocked trial procedure was reinstated without comparison
discrimination training. The results showed that KR did not acquire the first three
conditional discriminations under baseline conditions. When the blocked trial procedure
was implemented, most errors occurred in the first two trials of the block. This suggests
successful comparison discrimination but that the selection of the comparison stimuli
was controlled by the consequence on the last trial and not by the sample stimuli, a win-

20
stay error. Following sample training, a return to the blocked trial eventually achieved
100% accurate responding. The second and third conditional discriminations were
learned via the blocked trials with few errors, and the following six conditional
discriminations were learned via trial and error procedures. Anecdotally, in subsequent
symmetry sessions accuracy rarely fell below 100%, showing robust maintenance of
conditional discriminations.
In Phase 2, the experimenters investigated the hypothesis that participants who

learn rapidly under trial and errors procedures may consistently select correct
comparison stimuli in the absence of any verbal feedback. Procedures identical to those
used in baseline sessions were used but no feedback was given. Participant CS
consistently made unreinforced correct conditional selection but KR, having been
consistent, switched responding to the other comparison stimulus (i.e., the incorrect one)
and then switched back.
The authors summarised that both adults learned conditional discriminations after
one or more components of the skill were taught. Equally significant was the fact that
they went on to be able to learn via trial and error procedures, which had previously been
unsuccessful. This is significant as the procedure used in this experiment is time
consuming. The ability to learn via trial and error procedures decreases overall learning
time. In Phase 2, the results suggested that once you have learned to respond in a
conditional way, this type ofresponding can be generalised and you then tend to respond

in a conditional way. Participant CS may have already had the skill of responding
conditionally as it was only necessary to train one component of the simple
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discrimination before rapid acquisition of the first two conditional discriminations
occurred. Three component skills of conditional discriminations were identified in this
study; sample discrimination, comparison discrimination and sample control of
comparison selection. Participant KR needed a differential sample response as well as a
blocked trial to achieve the latter. Data from CS suggests that naming may not be
necessary for conditional discrimination as accuracy reduced with regards to sample
naming whilst correct comparison selection remained high, however it may have been
necessary to initially establish sample discrimination.

In summary, some important conclusions can be drawn from this experiment.
When trial and error procedures fail, a conditional discrimination such as arbitrary
matching can be trained using blocked trial procedures and after a number of
discriminations are learned, performance can be indistinguishable from typically
functioning learners.
Saunders and Spradlin (1993) went on to highlight that in previous experiments,
such as Saunders and Spradlin ( 1989, 1990), participants were exposed to individual
components and trial and error procedures in order to analyse the individual effects of
each, resulting in lengthy procedures and multiple errors. In 1993, procedures were used
so as to train the component parts before exposure to the terminal task to reduce teaching
time and errors. They hypothesised that establishment of the pre-requisite skills would
be demonstrated by the acquisition of the terminal task with few errors. To provide a
basis for comparison, trial and error sessions were presented on the same day as each
experimental session. In addition, a secondary goal was to systematically replicate their
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earlier study of 1990 to demonstrate a learning set outcome for arbitrary matching in
which a more rapid acquisition across successive conditional discriminations was
demonstrated.
Three participants took part in Experiment 1: CM, 24-years-old, BC, 16-yearsold and ST, 32-years-old. All participants were exposed to trial and error and
component training procedures each day, the order of which was random. Training was
terminated once one of the conditional discriminations being taught in either condition
achieved 100% accuracy. Baseline procedures used in Saunders and Spradlin ( 1990)
were used in the trial and error condition. The component training procedure consisted
of three phases: (a) comparison discrimination and reversal training, (b) sample
discrimination with sample naming, and (c) blocked trials with the differential sample
naming. In the latter part of the procedure, the number of trials in each block reduced
from 32 to 16, then to 8, then 4 and then 2, 3, 4, or 5 until randomised.
Results of Experiment 1 showed that CM and ST learned successive conditional
discriminations in fewer and fewer trials, with no trend towards acquisition in the trial
and error sessions. CM ultimately learned via trial and error procedures but ST did not.
The results for BC were less straight forward in that performance was inconsistent under
both procedures but better with the introduction of response cost. Ultimately, BC
learned most consistently with component training. In Saunders and Spradlin (1990),
both participants ultimately learned under trial and error procedures. There was no room
for manipulating the extent of the component training procedure in this study; it was
either trial and error or the full component training procedure.
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Participants ST and BC took part in Experiment 2, which went on to establish the
minimum amount of instruction needed for them to acquire reliable performance. In this
experiment, each participant learned a single conditional discrimination at a time but
following acquisition, one element of the training procedure was eliminated for the next
conditional discrimination. Comparison discrimination training was eliminated first,
then larger block sizes, and sample naming was removed last. Both participants learned
more rapidly and consistently with less structured teaching following successive
conditional discriminations, than was required initially. The authors proposed that this
learning set outcome was facilitated by a gradual withdrawal of the training steps. The
optimal features of the training procedure are not determined by this experiment, as there
was no comparison of step removal. It is possible that larger block sizes contributed to
win-stay errors as highlighted by Green (200 I) and Grow et al. (2009).
In conclusion, all participants learned conditional discriminations using the
component training and all showed a learning set outcome, despite only CM ultimately
learning via trial and error procedures. Rapid learning over successive discriminations
did not occur until the components were withdrawn more gradually for ST and BC.
Saunders and Spradlin (1993) suggested that if the number of correct responses was
specified as the mastery criteria for each stage, as opposed to a fixed block, there may be
fewer errors following the reversal. The authors suggested that smaller block sizes with
more rapid reversal could potentially be more effective for some individuals and needs
further study. Whilst the participants achieved some important skills, this study did not
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eliminate errors as the hypothesis proposed, suggesting the need for further
investigation.
Smeets and Striefel (1994) stated that techniques for establishing new
discriminations should be conceptually sound and designed so that incidental learning is
kept to a minimum, the effectiveness should be high and demonstrable with diverse
populations and stimuli, learning should be fast and procedures should be easy to
implement. Despite the progress made so far in studies such as Saunders and Spradlin
(1989, 1990, 1993), none of the studies had met this criteria in its entirety. Trial and
error procedures and blocked trial procedures have experienced multiple criticisms. One
of the main criticisms of the blocked trial is that in the first few stages it allows the
participant to ignore the sample stimulus and the comparison selection is mass trialled
across the block (Green, 2001). This is because traditionally, in the first of three steps of
a match to sample skill for example, sample Al is presented across a block of trials, and
comparisons Bl and B2 are located randomly on the left or the right on each trial (with
B 1 being the correct comparison). In Step 2, A2 is presented as the sample across the
entire block, with B2 being the correct comparison stimulus. Again, the locations of B 1
and B2 are randomised. In Step 3, samples Al and A2 are presented randomly. Green
(2001) argued that this means that the participant does not actually have to pay attention
to the sample until Step 3. Smeets and Striefel (1994) proposed a revised blocking
procedure. In the first of three steps, comparisons B 1 and B2 were fixed in terms of
their locations, (e.g., Bl appeared to the left of the participant and B2 to the right) but
samples Al and A2 were randomly presented immediately. In Step 2, the locations of
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Bl and B2 were reversed (e.g., Bl now appeared on the participant's right and B2
appeared on their left). In Step 3, both samples and locations were randomised. In this
procedure, sample discrimination was required from Step 1 and therefore addressed
Green's (2001) criticisms of the traditional blocking procedure.
In Smeets and Striefel ( 1994), the participants were required to respond

conditionally from the first step. They analysed the outcome over the course of four
experiments which first assessed the traditional blocking procedure, then analysed the
effects of the revised procedure and then analysed the effective components of the
revised procedure.
In the first of four experiments, 15 typically functioning children served as a pool

of available participants. The participants were exposed to a traditional blocked trial
procedure for establishing arbitrary matching. In Part 1 of Experiment 1, the response
was to point to the correct comparison stimulus in response to the sample stimulus. The
training procedure consisted of four steps. Each step consisted of one session, made up
of two blocks of 16 trials. The criterion was 15 correct responses in one block. If the
participant reached criterion in the first block, he or she proceeded to the next step in the
following session. If they did not reach criterion in the first block, they repeated the
same step in a second block, within the same session. If they failed to reach criterion in
this second block of 16 trials, they were replaced with another child from the pool of 15
participants. In Step 1, the participants were taught to point to one of two omegas (one
red and one yellow), in response to the presentation of a black lambda which served as
the sample. For some children, the red omega was the correct response and for some
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children, the yellow omega was correct. Comparisons did not appear in the same
location for more than three consecutive trials. Correct responses received
reinforcement, and incorrect or invalid responses received verbal feedback. In Step 2, a
black pi served as the sample stimulus but in all other aspects, it was identical to Step 1.
In Step 3, pi and lambda were rotated after a block of four trials and in Step 4, the two

sample stimuli were rotated randomly, not appearing for more than two consecutive
trials. If children failed to learn through this process, they moved to Part 2 in which they
were exposed to an alternative blocked trial procedure which required conditional
responding straight away. In summary, the participants were not required to respond
conditionally straight away. Four participants learned the discrimination in Part 1 of
Experiment 1.
Five participants who had failed in Part 1 proceeded to Part 2, and 80% of these
children learned the discrimination with the alternative blocking procedure. The
children were not replaced if they failed any part of the procedure. Part 2 consisted of
four steps. In Step 1, the red omega appeared on the left and the yellow on the right. In
response to the question "which one goes with this?" and the appearance or the sample
card (lambda or pi), two participants were required to place the sample card on the red
omega (if presented with lambda) and the yellow omega (if presented with pi). For the
other three participants, the relations were reversed. The samples were randomly
presented over trials, never appearing more than twice in succession. Step 2 was
identical to Step 1 but the location of the comparisons was reversed. Step 3 was
identical to Steps 1 and 2 except that the location of the comparisons was reversed after
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every four trials. Step 4 was identical to Step 3 except that the location of the
comparisons changed randomly, with each comparison never appearing in the same
position for more than three consecutive trials. Step 5 was identical to Step 4 except that
the materials used in Part 1 were used and the participant had to point to the correct
comparison as opposed to placing the sample card on the correct comparison. In effect,
the participants were required to respond conditionally straight away but place the
sample on the comparison as opposed to point at the comparison selection. One of the
participants had failed on step of Part 1; they again failed on Step 1 of Part 2. The other
four participants had failed on Steps 3 and 4 of Part 1. All four learned the task in Part 2
without difficulties.
Experiment 2 attempted to answer the potential criticism that success in Part 2 of
Experiment 1 was simply down to the fact that these participants were exposed to more
training. Eight typically functioning children participated and the method was exactly
the same as in Part 2 of Experiment 1. The children were not replaced if they did not
succeed. All children learned the conditional discrimination in a minimal number of
trials and with minimal errors. Errors decreased across steps. This suggests that the
results in Experiment 1 were not down to the latter part of the experiment simply
resulting in more training, although using typically functioning children somewhat
reduces the generality to the population with learning difficulties. In an attempt to
analyse these components further, Experiment 3 did not conclusively determine which of
the two components of Experiment 2 (conditional responding from the start by
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randomising the sample stimulus straight away and placing the comparison stimulus on
the sample once the participant had chosen it) was responsible for the success.
Experiment 4 attempted to assess again the following conditions: (a) not
responding conditionally straight away and pointing in response to the sample stimuli;
(b) responding conditionally straight away with pointing as the response, and (c) not
responding conditionally straight away with placing as the response, when these
procedures were used a secondary training once initial training had failed. Fifty percent
of participants failed to learn the discrimination in trial and error procedures and
required secondary training. All secondary training procedures were equally successful
but with different participants.
The data do seem to suggest that responding conditionally initially and placing
the comparison stimuli on the sample stimuli is the most effective procedure. The
authors did not differentiate between these components as for some participants the
placing appeared to be important and for some the conditional responding appeared to be
important. The physical activity involved in placing could have played an important role
in learning but in addition, when placing, the comparison stimuli appeared first whereas
when pointing was required, they appeared at the same time as the sample. This could
have caused the children to choose incorrect stimuli more frequently. Whilst this
research is important, it is with typically developing children who are more than likely
able to learn conditional discriminations via trial and error procedures.
Perez-Gonzalez and Williams (2002) identified difficulties in learning
conditional discriminations that could arise for children with autism, as opposed to
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typically functioning children. Using five participants with a history of failure to acquire
conditional discriminations, they successfully taught them to discriminate spoken labels
or match amounts (of dots) to numbers using a combined blocking procedure. They
called it a combined blocking procedure because they combined techniques from the
blocking procedure (Sanders & Spradlin, 1993) as well as the revised blocking
procedure (Smeets & Striefel, 1994). With five participants, they used blocked trials of
sample stimuli (e.g., presented blocks of trials of Sample Al and then blocks of trials of
Sample A2), whilst keeping Comparisons B 1 and B2 in fixed locations. Over a series of
steps, they progressed to randomising the presentation of the sample stimuli (A 1 and
A2), and then finally, randomised the location of the comparison stimuli (B 1 and B2).
Two baselines were delivered, the fust using trial and error techniques, and the second
using the revised blocking procedure (Smeets & Striefel, 1994). The experimental
condition consisted of six steps. In Step 1, the comparison stimuli were fixed in terms of
their location (e.g., B 1 appeared on the left and B2 appeared on the right). The mastery
criterion was that the participant gave 10 consecutive correct responses in each of four
consecutive blocks of trials. This had to be achieved before the sample was switched.
They were not concerned if the first response following a switch in the sample stimuli
was incorrect; as long as the participant went on to give 10 consecutive correct responses
within that block. Step 2 was identical to Step 1 including the location of the
comparison stimuli but the block sizes were reduced to five trials, and the participant had
to give 20 consecutive correct responses (i.e., four switches). This time, they had to give
correct responses on the first trial following the switch in the sample stimulus. In Step 3,
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the samples were presented in blocks of 2 or 3 and the location of the comparison stimuli
remained as it was in Steps 1 and 2. The mastery criterion for this step was that
participants had to give 9 or l 0 correct responses in two consecutive l 0-trial sessions. In
Step 4, the samples were presented randomly, i.e. no longer in blocks and the same
mastery criteria was used as in Step 3. In Step 5, the location of the comparison stimuli
was reversed (e.g., B2 now appeared on the left and Bl on the right). The mastery
criterion for this step was 10 consecutive correct responses within one session. In Step 6,
the presentation of the sample stimulus was randomised and the location of the
comparison stimuli was also randomised, as in Baseline 1. The mastery criterion for this
step was either two consecutive l 0-trial sessions with 100% correct responding, or three
consecutive l 0-trial sessions in which 9 out of 10 trials in each were correct. There was
no error correction procedure in place other than that reinforcement was not delivered
upon selection of the incorrect comparison stimuli. Additional discriminations were also
taught in the same way with two of the participants to identify whether a learning set
outcome occurred.
Results showed that all five participants failed to learn across either baseline,
responding at chance level, and learned the discrimination using the combined blocking
procedure. Two participants acquired a second discrimination in fewer trials than the
first. Two participants increased correct responding from the initiation of Step 1,
indicating that the procedure was likely to be affecting responding. It is possible that
location was controlling responding in the first few steps but by Step 5, the reversal of
positions did not produce any errors, suggesting that control had transferred to the
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sample stimulus. It is not possible to ascertain at which point the stimulus control was
transferred to the sample. Perez-Gonzales and Williams (2002) recommended using this
technique with more children and across more skills but suggested that it could be
successful in teaching children conditional discriminations, who have failed to learn via
other methods.
Williams, Perez-Gonzales, and Muller-Queiroz (2005) partially replicated PerezGonzales and Williams (2002) by effectively applying this procedure to an individual
with a history of failing to learn colour discriminations via trial-and-error procedures.
The combined blocking procedure, as depicted in Figure 2 (see Appendix B), allowed
the individual to learn to touch black or white cards when requested to do so, in 795
trials. The procedure differed from Perez-Gonzales and Williams (2002) in that the
participant was required to achieve 40 correct responses in a row without any errors in
Step 1, i.e., they were interested in whether the trial that involved the switch in sample
stimuli was correct from the first step. This procedure also differed to that of PerezGonzales and Williams (2002), in that Step 5 was omitted, meaning the reversal was
removed and the trials progressed straight to quasi-randomisation of location from Step
4. Quasi-randomisation was used to ensure that each comparison stimulus appeared on
the left and right an equal number of times and the sample stimuli were each presented
the same number of times, so as not to create a bias. The participant made no errors in
Step 5 of this procedure. An error correction procedure was used after 10 consecutive
incorrect responses in which three trials were prompted and reinforced.
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Results indicated that the combined blocking procedure was an effective method
of teaching colour discrimination, while simultaneously addressing those difficulties that
could arise when applying the traditional blocking or revised blocking procedures in
isolation. The results replicate Perez-Gonzales and Williams (2002) but also include an
additional error correction procedure. It is debatable whether 10 consecutive incorrect
trials were necessary before the error correction procedure was implemented and further
research should be conducted into most-to-least prompting procedures with the
combined blocking procedure.

Purpose of Study
The purpose of this study was to partially replicate and extend the work of Grow
et al. (2011) by investigating the effectiveness of using simple-conditional procedures
(SC) versus combined blocking procedures (CB) versus conditional-only procedures
(CD) to teach receptive labelling. The SC and CD procedures were based on Grow et al.
(2011) and Green (2001 ), but the SC method was modified to reflect clinical practice
and recommendations from Grow et al. (2011 ), by removing Steps 1, 2, and 6. The CB
procedures were partially based on Williams et al. (2005) but differed in that the same
prompting procedure used in the SC and CD procedures was used in the CB procedure,
and was extended in that three labels were taught in this condition per participant rather
than two. This was only necessary for one participant, but the procedure was terminated
before mastery criterion was reached. The experiment examined whether the type of
discrimination procedure used in learning each of the conditional discriminations in a
receptive labelling task, affected the rate and success of learning.

Chapter II

METHOD

Participants, Setting, and Materials
Two adults and one child with a diagnosis of ASD participated in the study.
Kate was a 20-year-old woman with a diagnosis of severe ASD. She used the written
word, gestures, and limited vocalisations to communicate. She was able to carry out
some independent daily living skills such as dressing and eating. She could discriminate
over 200 receptive labels and had been exposed to all three techniques within the present
study at certain points in her home education (approximately 13 years on an EIBI
programme). The techniques of this programme continued to be used through adulthood
for Kate and she continued to be educated at home. Kate's adaptive behaviour
composite, derived from the Vineland Adaptive Behaviour Scales (Sparrow, Balla, &
Cicchetti, 1984) in 2012 was 3 8. Her score on the Childhood Autism Rating Scale
(Schopler, Reichler, DeVellis, & Daly, 1980) was 34. Sessions were conducted in the
room in her family home in which she regularly received home tutoring. Kate's mother
and three tutors that regularly taught her on her home education programme participated
in the study and served as the experimenters.
Lucy was a 23-year-old woman with a diagnosis of severe ASD and the sibling
of Kate. She used the written word and British Sign Language to communicate. She
used a limited number of signs to communicate needs. She was able to carry out some
33
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independent daily living skills such as dressing and eating. She could discriminate over
200 receptive labels and had been exposed to all three techniques within the present
study at certain points in her home education (approximately l 3 years on an EIBI
programme). The techniques of this programme continued to be used through adulthood
for Lucy and she continued to be educated at home. Lucy's adaptive behaviour
composite, derived from the Vineland Adaptive Behaviour Scales (Sparrow et al., 1984)
in 2012 was 20. Her score on the Childhood Autism Rating Scale (Schopler et al., 1980)
was 35. Sessions were conducted in the room in her family home in which she regularly
received home tuition. The experimenters who worked with Kate also worked with
Lucy.
George was a 12-year-old boy with severe ASD and epilepsy. He used the
written word, pictures, gestures and limited vocalisations to communicate. He was able
to carry out some independent daily living skills such as dressing and eating. He could
discriminate over 100 receptive labels and had been exposed to the SC and CD
procedures within his home education (approximately 10 years on an EIBI programme).
George's adaptive behaviour composite, derived from the Vineland Adaptive Behaviour
Scales (Sparrow et al., 1984) in 2013 was 44. Her score on the Childhood Autism Rating
Scale (Schopler et al. , 1980) was 35.5. Sessions were conducted in the room in his
family home in which he regularly received home tuition. George's mother regularly
taught him on his home education programme. She participated in the study and served
as the experimenter.
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The criteria for inclusion in the study was that participants were able to
demonstrate identical matching skills; they were required to learn receptive labels as part
of their individual education plan (IEP) and displayed little, or no challenging behaviour.
A participant was not excluded from the study if they already had some arbitrary and/or
receptive labelling in their repertoire.
All sessions took place in the participant's usual teaching setting. Teaching took
place at a table at which the participants were used to receiving instruction.
Experimenters used paper and pencil to record dependent measures. George was
exposed to 2D cards (3 in. x 3 in.) in the array of comparison stimuli. Kate and Lucy
were exposed to the same size pictures on a computer screen in the array of comparison
stimuli. Prompted and correct responses were reinforced by the delivery of preferred
food and toys as determined by a multiple stimulus without replacement (MSWO)
assessment (DeLeon & Iwata, 1996) at the beginning of the study and brief MSWO
assessments at the start of the session.

Dependent Variable and Response Measurement
The dependent variable was the number of trials to mastery for each threestimulus array of receptive labels within each condition. The percentage of correct
responding was also assessed in maintenance sessions two weeks after the end of the
experiment. Procedural integrity was assessed by the investigator. Data were taken on
the vocal stimulus, the position of the stimuli, the prompting technique, whether
reinforcement was delivered and whether the session contained the correct step. Correct
implementation of the vocal stimulus was defined as saying the correct label. Correct
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positioning of the stimuli was defined as each lab~l being in the correct position
according to the step and method. Correct prompting technique was defined as using the
appropriate prompt according to the three level most-to-least prompting procedure.
Correct delivery of reinforcement was defined as delivery of reinforcement following a
correct response from the participant or a prompted response according to the criterion
for a prompt. Correct delivery of a step was defined as implementing nine or 10 trials
according to the instructions for that particular step. Procedural integrity was assessed
during 53% of all sessions for Kate and averaged 99% (range 87 to 100%), 46% of all
sessions for Lucy and averaged 99.5% (range 96 to 100%), and 67% of all sessions for
George and averaged 99.6% (range 94 to 100%).
A correct response from the participant was defined as the participant pointing to
or touching the correct comparison stimulus within 5 s of the presentation of the auditory
sample stimulus by the experimenter (e.g., pointing to the car within 5 s of hearing the
word "car"). An incorrect response was defined as the participant touching the incorrect
comparison stimuli within 5 s of the auditory comparison stimulus. A non-response was
defined as no attempt by the participant to touch any of the stimuli within 5 s of the
auditory sample stimulus. A prompted response was defined as a response emitted in
conjunction with any level of prompt delivered by the experimenter. Trial-by-trial data
sheets were used to record the participant's response on each trial, using pencil and
paper.
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Interobserver Reliability
Independent observer reliability data was calculated by dividing the number of
agreements in a session (9 or 10 trials) by the number of agreements plus disagreements
and multiplying by I 00. Interobserver agreement was assessed during 51 % of sessions
for Kate and was I 00%. Interobserver agreement was assessed during 42% of sessions
for Lucy and was 100%. Interobserver agreement was assessed during 68% of sessions
and averaged 99.9% (range 90-100%).

Training Sets
Three functionally equivalent learning sets were developed for each participant.
In baseline probes, discrete trials with labels that the participant was required to learn as
part of their individual education plan were delivered using trial and error procedures. A
stimulus was included in the experimental stage if the participant responded correctly to
26.33 to 40.33% of trials. These labels were grouped into three sets (with three labels in
each set). The labels were grouped so that they were deemed as difficult to learn as each
other, determined by the experimenter according to the length of the name of the item,
the sound of the label to prevent rhyming words interfering with discrimination, and the
appropriateness to the level of functioning of the participant (see Table I, Appendix B).

Independent Variable
Each set of labels for each participant was taught using one of three procedures;
simple-conditional (SC), combined-blocking (CB) and conditional-only (CD).
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Design
The teaching procedures were compared using an adapted alternating treatment
design (Sindelar, Rosenberg, & Wilson, 1985) in order for the speed of acquisition of
functionally equivalent sets of receptive labels to be compared across three teaching
conditions. The adapted alternating treatment design accounted for carry over effects by
training different but functionally equivalent sets of labels within each condition and
conditions were counterbalanced in a random order each day to control for potential
extraneous variables.

Procedures
A multiple stimulus without replacement preference assessment (MSWO) was
run prior to the experiment (DeLeon & Iwata, 1996). Stimuli were selected based on
parental report with 20 preferred items presented to each participant. Items were placed
in a row of five in front of the participant, and spaced 5 cm apart. The participant was
instructed to select one. A selection was regarded as having taken place if physical
contact occurred with one of the items. If more than one item was touched, the first item
touched was regarded as the selection. The participant was then given 30 s of access to
the item, or allowed to consume it, if it was an edible. Following access to the item
selected, that item was removed and not replaced. The remaining items were rotated by
moving the item on the left of the line, to the end of the right of the line. This process
continued until either all the iter:ns had been chosen by the participant, or no item was
chosen within 30 s. The percentage of times each item was selected over the number of
times it was presented in the field was calculated. Following identification of the five
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most preferred items; these were withheld from the participant and used only during
trials for this experiment. A brief MSWO with the five most preferred items was
conducted at the start of each session and at any time within the session if it was
suspected that the participant was experiencing satiation based on behaviour that
suggested the participant was not paying attention. This only took place for George as,
following the first session, Kate and Lucy only received the chosen item at the end of the
session. Reinforcement (as determined by the reinforcer preference assessment) was
delivered following a prompted response or a correct response. Kate and Lucy' s mother,
following the first session, requested that only social praise be delivered contingent upon
prompted or correct responses, and tangible reinforcement be delivered upon completion
of the last trial of the session. This was due to the way in which Kate and Lucy regularly
received tutoring. Their mother felt that delivery of the tangible increased the inter-trial
interval to the extent that it reduced their attention to the task. Once the participant
demonstrated two consecutive independent correct responses, only independent correct
responses were followed by reinforcement (tangible items and social praise) and
prompted trials were no longer followed by reinforcement in that session.

Pre-test. The pre-test replicated the baseline in Grow et al. (2011 ). The
experimenter said a receptive label in the presence of three comparison stimuli for six
consecutive trials per session for George and eight consecutive trials for Kate and Lucy,
using trial and error procedures with the comparison stimuli location changed each trial.
Following six trials, labels were identified for George. Labels were not identified for
Kate and Lucy and so two further trials were conducted for each receptive label for both
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participants. Reinforcement was delivered on a fixed-time (FT) l 0-s schedule to
promote 'in-seat' behaviour. There was no consequence for correct responding other
than a 3 s ITI. A stimulus was included in the experimental condition if the participant
responded correctly to 26.33 to 40.33% of trials (33.33 % plus or minus 7). This was to
avoid a potential confound of including stimuli which the participant responded to 0% of
the time as this would suggest that the participant was omitting the stimulus for some
reason. Nine labels were identified for each participant and divided into three
functionally equivalent learning sets. Table I (see Appendix B) shows the results of the
pre-test for those labels entered into the learning sets, as well as post-test and 2-week
maintenance probe data.

General teaching procedure. Each session consisted of either 9 or IO trials,
dependent on the condition and which step within that condition was being taught. Each
participant received one session of each condition in the morning and one session of
each condition in the afternoon, 5 days a week. There were days on which it was only
possible to conduct the morning, or only the afternoon sessions for all participants, due
to family commitments. After Sessions 12 and 27, George had an epileptic seizure.
Following both episodes he was unable to complete any training for up to 3 days. He
returned to training once his mother informed the experimenter that he was fit to
continue. The order of the delivery of these sessions was determined randomly at the
start of the first session and each session was separated by a minimum of 15 min.
Each procedure utilised the discrete trial described in Lovaas (2003). An array of
comparison stimuli was presented on the table in front of George and on the computer
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screen for Kate and Lucy. An auditory stimulus was presented by the experimenter,
(e.g., "bear"), followed by a response from the participant, (e.g., they touched one of the
comparison stimuli), followed by a consequence delivered by the experimenter, (e.g.,
social praise, or, if the procedure dictated it, an ITI without delivery of reinforcement, as
in baseline procedures). If the participant made an error or did not respond within 5 s
then, following an ITI without the delivery of reinforcement, the experimenter initiated a
most-to-least prompting procedure involving three levels. Initially, physical guidance
was used by placing the participant's finger on the correct comparison stimuli for
George, and the experimenter touched the correct comparison stimuli for Kate and Lucy.
Their mother requested that physical guidance not be used as she reported that both
women did not like to be physically guided to respond. In subsequent trials, this was
faded to the experimenter pointing within 1 in. of the stimuli and then within 3 in. of the
stimuli for all three participants. The experimenter simultaneously presented the
auditory sample stimulus at the same time as each prompt. In the first session, George
did not look at the stimuli on the table. An observing response was introduced in which
he was required to look at each picture card before the training began. George's mother
pointed to each card, from the participant's left to right, and continued pointing to each
card repeating "you need to look at it" until he did so. This was then used at the start of
each session. In addition, from Session 17, his mother said "no" and repeated the
instruction if he attempted to move his hand without looking at the stimuli as he began to
respond. This was introduced in all conditions because upon observation, George was
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reaching out and touching any of the cards without looking at them, despite completing
the observing response.

Simple-conditional method. The SC method was based on traditional EIBI
procedures (Grow et al. , 2011 ; Lovaas, 2003) as depicted in Figure l (see Appendix A),
with the exception of the omission of the steps in which the correct sample stimulus was
the only available comparison stimuli. It followed a seven-step procedure as depicted in
Figure 3 (see Appendix A). The three sample stimuli were the names of the labels. The
three comparison stimuli were S 1, S2, and S3 (e.g. , a picture of a car, a ball and a dog).
Two neutral stimuli that the experimenter did not intend to teach were used (e.g. , a block
and a pen).
In Steps 1-5, each session consisted of 10 trials. The position of the comparison
stimuli was rotated irregularly but evenly between the left and right positions. The
mastery criterion was that 9 out of 10 trials within a session were correct and that the
first presentation of the stimulus in that session was correct.
In Step 1, S 1 was labelled by the experimenter in each trial and S 1 and a neutral
stimulus were the only available comparison stimuli.

In Step 2, S2 was labelled by the experimenter in each trial and S2 and a neutral
stimulus were the only available comparison stimuli.
In Step 3, S 1 was labelled by the experimenter in each trial and S 1 and S2 were
available as comparison stimuli.

In Step 4, S2 was labelled by the experimenter in each trial and S 1 and S2 were
available as comparison stimuli.
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In Step 5, S 1 and S2 were labelled by the experimenter randomly but evenly

across the session and S 1 and S2 were available as comparison stimuli.
In Step 6, S3 was labelled by the experimenter in each trial and S3, S 1 and S2

were the available comparison stimuli. Each session of Step 6 consisted of nine trials.
The position of the comparison stimulus (S3) was rotated irregularly but evenly between
the left, middle and right positions. The mastery criterion for Step 6 was that eight out of
the nine trials within a session were correct and that the first presentation of the stimulus
in that session was correct.
In Step 7, Sl, S2, and S3 were labelled by the experimenter randomly across the

session and S 1, S2 and S3 were available as comparison stimuli. Each session of Step 7
consisted of nine trials. S 1, S2, and S3 were labelled randomly but evenly throughout
the session (e.g., three times each). The position of the comparison stimuli was rotated
irregularly but evenly between the left, middle and right positions and each appeared in
each position three times. The mastery criterion for Step 7 was that 100% of trials were
correct across three consecutive sessions. The participant needed to respond to a
minimum of 80 trials to reach mastery. If the participant had not reached mastery within
600 trials, the procedure was evaluated. None of the participants reached this limit.

Conditional-only method. The CD method followed Grow et al. (2011), and
Green (2001) and consisted of Step 7 of the SC procedure. The mastery criterion was
that nine out of nine trials were correct across three consecutive sessions. The participant
needed to respond to a minimum of 27 trials to reach mastery. If the participant had not
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reached mastery within 600 trials, the procedure was evaluated. None of the participants
reached this limit.

Combined-blocking method. The CB method followed the five-step procedure
by Williams et al. (2005) as depicted in Figure 2 with additional steps to allow three
stimuli to be taught (Figure 4) (see Appendix A). The three sample stimuli were the
names of the labels. The three comparison stimuli were Sl , S2, and S3 . In Step 1, two
comparison stimuli (S 1 and S2) were located in fixed horizontal positions in front of the
participant (for example S l always appeared on the participant's left and S2 always
appeared on the participant's right) for George, and on the computer screen for Kate and
Lucy. Each stimulus was labelled by the experimenter in blocks of IO trials until 40
consecutive correct responses were achieved, meaning 10 trials in which the
experimenter labelled S 1, then 10 trials of S2, then 10 of S 1, and then l O of S2. Each
session in Step 1 consisted of 10 trials. Mastery criterion for Step 1 was 40 consecutive
correct responses.
In Step 2, S l and S2 were located in the same fixed horizontal positions as in

Step 1, in front of the participant and the experimenter labelled S 1 and S2 in blocks of
five trials until 30 consecutive correct responses were achieved. Each session consisted
of 10 trials. Mastery criterion for Step 2 was 30 consecutive correct responses.
In Step 3, S 1 and S2 were located in the same fixed horizontal positions as Step
1, in front of the participant and the experimenter labelled S 1 and S2 in blocks of two or
three trials until 20 consecutive correct responses were achieved. Each session consisted
of 10 trials. Mastery criterion for Step 3 was 20 consecutive correct responses.
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In Step 4, S 1 and S2 were located in the same fixed horizontal positions as in
Step 1, in front of the participant and the experimenter labelled S 1 and S2 quasirandomly but five times each within each block of 10 trials, until 20 consecutive correct
responses were achieved. Each session consisted of 10 trials. Mastery criterion for Step
4 was 20 consecutive correct responses.
In Step 5, S 1 and S2 were placed in quasi-random horizontal positions in front of
the participant. They were presented on the left five times and the right five times within
each block of 10 trials. S 1 and S2 were also labelled by the experimenter quasi-randomly
but five times each within a block of 10 trials. Each session consisted of 10 trials.
Mastery criterion for Step 5 was 20 consecutive correct responses.
S3 was then introduced and went through the same steps with SI (Steps 6-10 in
Figure 4) (see Appendix A). Step 7 of the SC procedure was then represented using SI,
S2, and S3. If the participant was unable discriminate between S 1, S2, and S3 within
three sessions, then S2 and S3 were taught via the same steps (S2 would be inserted in
place of Sl in Figure 4). Step 7 of the SC procedure was then presented again. Only
Lucy was unable to discriminate between S 1, S2, and S3 following mastery of Step 10.
The participant needed to respond to a minimum of 287 trials to achieve mastery. If the
participant had not reached mastery within 600 trials, the procedure was evaluated. Only
Lucy exceeded this limit.

Post-test. All labels were tested under pre-test conditions the day after mastery
for all participants.
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Maintenance. Pre-test conditions were run again after a period of 2 weeks to
assess for maintenance of each mastered set.

Chapter III

RESULTS

Figures 5, 6, and 7 (see Appendix A) display the percentage of correct responses
per session by Kate in the SC, CB and CD conditions respectively. Figure 8 (see
Appendix A) displays the percentage of correct independent responses per session
during training in all three conditions (SC, CB, and CD). Kate demonstrated
discrimination of all three labels, for each of the three conditions. The post-test and 2week maintenance probe within each condition resulted in I 00% accuracy. In short,
Kate mastered the discrimination in all three conditions and maintained this
discrimination 2 weeks after completing mastery criteria.
Table 2 (see Appendix B) shows the total number of trials and sessions Kate,
Lucy, and George required to reach mastery criteria. It also shows the total number and
percentage of errors in each condition for each participant as well as post-test and 2week maintenance probe data. Kate required 453 trials (49 sessions) to reach mastery
criteria in the SC condition, 37 of which were within Step 7, 365 trials (37 sessions) in
the CB condition and 279 trials (31 sessions) for the CD condition. Kate made 45 errors
(9.9 % of the total number of trials) in the SC condition, 7 errors (1.9% of the total
number of trials) in the CB condition and 40 errors (14.3 % of the total number of trials)
in the CD condition.
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Figures 9, 10, and 11 (see Appendix A) display the percentage of correct
responses per session by Lucy in the SC, CB, and CD conditions, respectively. Figure
12 displays the percentage of correct independent responses per session during training
in all three conditions (SC, CB, and CD). Lucy demonstrated discrimination of all three
labels, for the SC and CD conditions only. The post-test following the SC condition
resulted in 67% accuracy while the 2-week maintenance probe resulted in 100% accurate
discrimination. The post-test and the 2-week maintenance probe following the CD
condition resulted in 100% accuracy.
Lucy did not achieve mastery criteria in the CB condition. The procedure was
terminated after 647 trials (65 sessions). Step 9 was completed in 597 trials. When all
three stimuli (chin, ice cream, and rainbow) were tested together (using Step 7 of the SC
condition), correct independent responding remained at 56% for three sessions. As a
result, the procedure dictated that Sl and S3 (chin and rainbow) proceed through Steps
1-5. At this point, the mother requested that the procedure be terminated as she felt that
to proceed through Steps 1-5 again was not efficient use of Lucy's time.
Lucy required 492 trials (53 sessions) to reach mastery criterion for the SC
condition, 37 of which were within Step 7, and 459 trials (51 sessions) for the CD
condition. Lucy made 41 errors (8.3% of the total number of trials) in the SC condition
and 71 errors (15.5% of the total number of trials) in the CD condition.
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George
Figures 13, 14, and 15 (see Appendix A) display the percentage of correct
responses per session by George in the SC, CB, and CD conditions respectively. Figure
16 (see Appendix A) displays the percentage of correct independent responses per
session during training in each of the three conditions (SC, CB, and CD). George
demonstrated discrimination of all three labels, for all three conditions. The post-test
and 2-week maintenance probe following each condition resulted in 100% accuracy. In
short, George mastered the discrimination in all three conditions and maintained this
discrimination 2 weeks after completing mastery criteria.
George required 327 trials (34 sessions) to reach mastery criteria in the SC
condition, of which five were within Step 7, 577 trials (58 sessions) for the CB condition
and 104 trials (40 sessions) in the CD condition. George made 45 errors (13.8% of the
total number of trials) in the SC condition, 6 errors ( 1% of the total number of trials) in
the CB condition and 54 errors (15% of the total number of trials) in the CD condition.

Summary
Kate and George mastered all discriminations in each of the conditions. Lucy
mastered all discriminations in two conditions. George required the most number of
sessions in the CB condition. Kate and Lucy required the most number of sessions in the
SC condition. When errors are calculated as a percentage of the total number of trials,
the CD condition was associated with the highest percentage of errors for all three
participants. The CB condition was associated with the lowest percentage of errors for
Kate and George. Of the conditions completed, the SC condition was associated with
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the lowest percentage of errors for Lucy. Post-test and maintenance probes
demonstrated highly accurate discrimination for all three participants with the exception
of Lucy for the post test of the SC condition. She made one error with the label remote
and procedure dictated this then needed to be followed by two prompts. The error
occurred following a correct response to remote, i.e., remote was the sample stimulus
twice in a row. Procedure dictated that this was allowed and occurred several times
throughout certain steps in the sessions but anecdotally, Lucy had a history of switching
her response if she had received reinforcement in the previous trial, which may explain
the error in this post-test.

Chapter IV

DISCUSSION

The purpose of this study was to compare three techniques for teaching
conditional discrimination in the form of receptive labelling to three participants with
ASD. The SC and CD techniques were successful in teaching all three participants
conditional discriminations. Both Kate and George also learned discriminations via the
CB procedure. Progress was evaluated at 600 trials and it was determined that
termination was approproate for Lucy given the slow rate of progress. Maintenance
probes demonstrated that labels in each condition were maintained across 2 weeks.
Grow et al. (2011) recommended nine steps in the SC procedure but questioned
whether Steps 1, 2, and 6 could be removed. This study supports the findings in Grow et
al. (2011) and Gutierrez et al. (2009) in that the SC procedure was effective in teaching
conditional discrimination but goes further by demonstrating that presenting the stimuli
in isolation did not appear to be necessary. In this study, the stimuli were only ever
presented with either a neutral stimulus in the comparison array, or another target
stimulus. In clinical practice, these steps have been deemed unnecessary as errors often
occur once the neutral stimulus is presented in the comparison array, in other words,
training the target stimulus in isolation does not reduce the need for further teaching
once the neutral stimulus appears, hence rendering the isolation trials unnecessary. Step
6 of the SC method in Figure 1 (see Appendix B) by Grow et al. (2011) was modified so
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that all sample stimuli appeared in the comparison array but the third target (S3) was
correct for all trials.
Kate required the least number of teaching sessions to reach mastery in the CD
condition, and 37% fewer sessions than the SC condition, in other words this procedure
allowed her to learn the discrimination in the shortest amount of time. This somewhat
supports previous research (Grow et al., 201 l) in which training sets taught via the CD
method required on average 62% fewer sessions to reach mastery than the SC method.
Lucy required the least number of teaching sessions in the CD condition but the
difference between this and the SC condition was slight ( only two sessions) and so the
clinical significance is unclear. George required the fewest number of teaching trials in
the SC condition, and hence his results do not support Grow et al. (2011 ). These results
suggest that different learners could potentially learn fastest with either of the two
procedures. George had been exposed to the SC method throughout his home tutoring,
so it is not surprising perhaps that this is the method in which he required the least
number of sessions. He was far less familiar with the other two methods. However,
Kate and Lucy were more familiar with a revised version of the CB method ( a similar
blocked-trial procedure involving fewer steps), and the SC method. This does not
explain why the CD method required the least amount of training for Kate but perhaps
goes some way towards explaining why this condition overall had a lower percentage of
errors, i.e., she was less used to this method of learning. It does not explain why Lucy
failed to master the discriminations within the CB condition but anecdotally, Lucy
historically found it very difficult to inhibit an incorrect response which is why within
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home tutoring, where possible, she was prevented from making an error in the early
stages of discrimination training. Despite errors receiving no reinforcement in the
experiment, Lucy continued to make most of her errors with 'chin' following errors
made in Step 1. Lucy took 35 sessions to master Step 1. Her mother frequently
commented that she was concerned that this early error was affecting her ability to learn
the discrimination in the CB condition.
Kate required the highest number of teaching trials in the SC condition. The
same is true of Lucy in terms of procedures that were completed. For Lucy, it is not
known how many more trials would have been required to reach mastery criteria in the
CB condition. Further research is needed with more participants to analyse whether the
SC or CD procedure significantly reduces teaching time in comparison to the other,
across the majority of learners. George required the highest number of teaching trials in
the CB condition. Logically, this could simply be because there were more steps
involved in this condition. The same was not true for Kate however.
The efficacy of teaching is not simply about how fast a learner acquires a skill.
For each participant, the CD procedure was associated with the highest percentage of
error trials. For each participant this was around 15% of the total number of trials
conducted in this condition. This is contrary to Grow et al. (2011) who found that the
SC procedure was associated with a higher percentage of errors in comparison to CD.
This was anticipated however because this was the only method that required the
participants to respond conditionally from the start and the method that each was least
familiar with.
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For Kate and George, the CB procedure was associated with the lowest
percentage of error trials. Of Lucy's completed procedures, the SC method was
associated with the lowest percentage of error trials. It is possible that the removal of the
steps in which the label is taught in isolation, reduced the number of errors associated
with this procedure. Further research into a comparison of the errors made in both
variations of the simple-conditional procedure is needed.

In previous research, the SC procedure was associated with errors caused by
faulty stimulus control (Grow et al., 2011). The authors state that errors were likely to
occur in Step 5 because this is the first time that the participant has to differentially
respond to the auditory sample stimulus. In Steps 1 to 4, only one auditory sample
stimulus is presented within a session, and according to Grow et al. (2011) potentially
causes faulty stimulus control. George's data do not support this as most of the errors
occurred in Step 1. He experienced two epileptic seizures during Step 1. Anecdotally,
his mother reported that learning can deteriorate before a seizure and often improves
following recovery. George mastered Steps 2, 3, 4, and 5 within one session each.
Correct responding decreased from 100% to 11 % at its lowest in Step 6 for George,
possibly because this was the first time that George was exposed to a three stimulus
array within the SC condition despite only asked to choose one. Correct responding
reduced from 100% to 56% when Step 7 was introduced but quickly increased back up
to 100% within two sessions. This data suggest that the number of stimuli in the
comparison array had a greater effect on George ' s correct responding than whether or
not he had previously been required to respond to more than one auditory stimulus
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within a session. Anecdotally, difficulty with larger arrays was evident in his learning
history. It was necessary for George to complete an observing response to the
comparison stimuli at the start of each session (to look at each stimulus in the array),
which supports the hypothesis that array size effected correct responding. Kate and Lucy
made most of their errors in Step 7. This was the first time within the SC condition that
they were required to differentially respond to three auditory sample stimuli per session
and a three stimuli array at the same time. The presentation of more than one sample
stimulus per session in Step 5 did appear to have an effect on correct responding for
Kate. She showed a reduction in correct responding from 90% in Step 4 to 60% when
Step 5 was introduced at this decreased further down to 40% before responding
increased again, however she still made most of her errors in Step 7. It does appear from
Kate and Lucy's results that Steps 1-6 did not eliminate errors occurring once a threestimulus array, and rotation of the sample stimulus across trials in each session was
introduced.
The results support research by Saunders and Spradlin (1989, 1990, 1993) in that
the CB procedure was effective in teaching conditional discrimination for two out of the
three participants. The procedure was terminated after mastery of Step 5 for Lucy at the
request of the mother. It is not known whether, with more teaching, she would have
mastered Steps 6 to 10. For Kate and George, the CB condition produced the lowest
percentage of error trials. This condition took the longest to teach for George. Further
research needs to be conducted into how important teachers and clinicians think the
overall error p~rcentage is when teaching receptive labelling to individuals with ASD.
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One limitation of this study is that modifications were made to the procedure for
Kate and Lucy such that they only received access to the chosen reinforcer at the end of
the session, as opposed to following each correct or prompted response. This meant that
if the session ended on an incorrect response, they did not receive their chosen reinforcer
at all, where as George received his chosen reinforcer within the session, after every
correct or prompted trial if the procedure dictated it. Also, the first stage of the
prompting procedure (physical guidance) was adjusted for Kate and Lucy (to a finger
placed by the experimenter on the correct comparison stimuli) however this was based
on previous learning history and therefore deemed necessary. In addition, the type of
error made by each participant was not analysed, as in whether positional bias or over
selection was occurring. Such analysis would allow further investigation of the efficacy
of each procedure. Despite using a most-to-least prompting procedure, the teaching was
still not errorless. When the participants made errors, the prompting procedure was
implemented to ensure a correct response followed. Beginning each session with a
prompted trial in the initial sessions of each step could reduce the chances of errors
being made. This could be faded over several sessions and mastery criteria maintained.
The present study contributes to previous, limited research in the area of analysis
of commonly used teaching procedures with individuals with ASD. Two procedures
commonly used in EIBI programmes (Green, 2001) were compared (a revised SC and
CD method) and an additional comparison to the CB procedure made. The CB
procedure was also revised to teach three stimuli as opposed to two which is most
commonly reported in the literature. The CD procedure enabled two participants to
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reach mastery criteria faster than the SC procedure, as was the case with some
evaluations by Grow et al. (2011) but this procedure was also associated with the highest
percentage of errors in the present study, compared with the SC and CB techniques.
Most of the errors in the SC condition occurred once the participants were exposed to a
three-stimulus array. The CB procedure proved highly successful in teaching
conditional discrimination for one participant and was associated with a very low
percentage of errors. However, it was a lengthier procedure than the other two and
therefore potentially not as viable in special educational settings if other techniques are
available through which skills can be acquired more efficiently. Anecdotally, and
despite high treatment integrity scores, the experimenters asked the most questions
regarding the CB procedure during training and throughout the experiment, suggesting
this was the most difficult to understand and implement. Further research is needed to
refine these procedures and new ones, in order for techniques to be developed that
reduce both errors and teaching time.
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Figure 1. Visual depiction of an example of three trials within each step of the simpleconditional method from Grow et al. (2011 ).
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Figure 2. Visual depiction of the minimum number of trials in the five steps of the
combined blocking procedure for two stimuli.
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Figure 3. Visual depiction of an example of three trials within each step of the revised
simple-conditional method.
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Figure 4. Visual depiction of the five stages of the combined blocking procedure for the
discrimination of the first and third stimuli.
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Figure 5. Percentage of correct responses per session for Kate for each step of the SC
condition. The graph shows post-test and 2-week probe data. The numbered arrows
represent the steps.
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Figure 6. Percentage of correct responses per session for Kate for each step of the CB
condition. The graph shows post-test and 2-week probe data. The numbered arrows
represent the steps.
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Figure 7. Percentage of correct responses per session for Kate for each step of the CD
condition. The graph shows post-test and 2-week probe data. There was only one step in
this condition.
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condition. The graph shows post-test and 2-week probe data. The numbered arrows
represent the steps.
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Figure 10. Percentage of correct responses per session for Lucy for each step of the CB
condition. The procedure was tenninated after session 66.
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Figure 11. Percentage of correct responses per session for Lucy for each step of the CD
condition. The graph shows post-test and 2-week probe data. There was only one step in
this condition.
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Figure 12. Percentage of correct responses per session for Lucy for each step within
conditions SC, CB and CD. The graph shows post-test and 2-week probe data for each
condition. CB was terminated and therefore post-test and 2-week probe data were not
taken. The numbered arrows represent the steps in the SC and CB conditions. There was
only one step in the CD condition.
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Figure 13. Percentage of correct responses per session for George for each step of the
SC condition. The graph shows post-test and 2-week probe data. The numbered arrows
represent the steps.
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Figure 14. Percentage of correct responses per session for George for each step of the
CB condition. The graph shows post-test and 2-week probe data. The numbered arrows
represent the steps.

78

100

0

0

i i

90

Po\Md.l

2•wcck

prob<

80

70

60

ti

§

50

c..

f

u

40

~0

30

~

1;l,

.!l
C:

ii

20

0..

10

1

3

5

7

9

11 13

15 17

19

21

23

25

27

29 31

33 35

37 39 41 43 45 47 49 51

53

55

57 59 61

Session

Figure 15. Percentage of correct responses per session for George for each step of the
CD condition. The graph shows post-test and 2-week probe data. There was only one
step in this condition.
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Figure 16. Percentage of correct responses per session for George for each step within
conditions SC, CB and CD. The graph shows post-test and 2-week probe data for each
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Table 1
Pre-test Results for the Labels Used in the Experimental Conditions
for Kate, Lucy and George

Participant

Label

EM

Ice cream
Broom
Shampoo
Onion
Bear
Remote
Rainbow
Hanger
Vest

SM

Fence
Remote
Onion
Chin
lee Cream
Rainbow
Dress
iPad
Butterfly

WM

Horse
Monkey
Pig
Duck
Ladybird
Rabbit
Cow
Chicken
Goat

Pre-test % of
Correct Responses

Post-test % of
Correct Responses

Learning
set

38
38
38
38
38
38
38
38
38

100
100
100
100
100
100
100
100
100

SC
SC
SC

38
38
38
38
38
38
38
38
38

100
40
100
Not tested
Not tested
Not tested

100
100
100

CD
CD

33
33
33
33
33
33
33
33
33

100
100
100
100
100
100
100
100
100

SC
SC
SC
CB

CB
CB
CB
CD
CD
CD
SC
SC
SC
CB
CB
CB

CD

CB
CB
CD
CD

CD

Note: The percentage of correct responding was recorded and labels were divided into
three functionally equivalent learning sets for SC, CB and CD conditions.
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Table 2
Number of Trials and Sessions Required to reach Mastery Criteria, the Number of
Errors, and Those Errors as a Percentage of the Total Number
of Trials in each Condition for Kate, Lucy and George

No. of Trials

No. of
Sessions

Errors

% of
Error Trials

Post-test % of
Correct
Responding

2-week Maintenance
Probe % of Correct
Respo nding

SC

453

49

45

9.9

100

10

CB

365

37

7

1.9

100

100

CD

279

31

40

14.3

100

100

492

53

41

8.3

67

100

Method

No. of

Kate

Lucy

SC
CB

No mas tery acbieved (procedure
terminated)

459

51

71

15.5

100

100

SC

327

34

45

13.8

100

100

CB

577

58

6

100

100

CD

360

40

54

100

100

CD
George

15

